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Abstract

Association analysis was studied for yield attributing traits in the early maturing rice accessions. The study showed that grain
yield per plot had positive significant correlation with culm length (cm), number of secondary branches per panicle, flag leaf
length (cm) and spikelet fertility percentage. It showed that one should direct select these traits for crop improvement. Path
analysis that the traits Culm length (cm), Spikelet fertility percentage, Flag leaf length (cm), Number of secondary branching per 
panicle, days to 50% flowering to maturity had positive direct effect coupled with positive significant correlation with grain yield
per plant. Therefore, simultaneous improvement of grain yield is possible through selection of this trait. The trait average
internodal length also recorded direct positive effects but have positive non-significant correlation. Hence indirect factors are to
be considered for improving the yield.

Key words : Correlation, path analysis, yield attributes, genotypes, rice.

Introduction

Rice (Oryza sativa L.) is a major food crop worldwide.

More than half of the world’s population eats it as a

staple diet. Rice is the world’s second-most-produced

cereal crop. Rice is cultivated worldwide over an area

of about 162.06 m ha with an annual production of

about 505 milliontonnes and average productivity of

26.59q. (1). India has acreage of 43.82 m ha with total

production 112.44 m t and an average productivity of

25.66 q (1). Chhattisgarh is popularly known as ‘Rice

bowl of India’, this state occupies an area of 3.90 m ha

and productivity of 34.38 q (2).

The measure of the mutual relationship between

two variables is called as correlation. It is a metric for

determining the degree of similarity and linear

connection between two variables. The study of

correlations may help the plant breeder to improve one

character and associated characters. The correlation

coefficient will not be as true and justified, until we got

the similar results from Path coefficient analysis. Path

coefficient analysis is the correlation values through

direct and indirect dependent variables. 

Materials and Methods

The experimental material comprises of thirty-nine rice

genotypes of early maturity duration groupswith four

checks: Local check (Chandrahasini), National check

(Gontrabidhan-3), Zonal check (MTU-1010) and Hybrid

check (US-312). The genotypes were raised in RBD with 3 

replications at BTC College of Agriculture and Research

Station, Bilaspur, Chhattisgarh. Each replication was

grown with the plot size 1.0 m × 10.0 m (10 m²) and the

row to row spacing was maintained to be 20 cm for each

plot in each replication. Observations were recorded on

days to 50% flowering to maturity, culm length(cm),

number of tillers per meter square, main panicle length

(cm), awn length (cm), flag leaf length (cm), average

internodal length (cm), test weight (g), spikelet fertility

percentage (%), panicle shattering percentage (%), grain

yield (kg/plot).

Study of character association helps the breeder in

selection for grain yield in parent lines.  It was estimated

by formula given by (3).

Path coefficient analysis was suggested by Wright

(1918) and expanded by (4). In which direct and indirect

effects of independent variables were estimated.

Results and Discussion

The study on association analysis of the characters

exhibited that the traits culm length (cm), number of

secondary branches per panicle, flag leaf length (cm) and

spikelet fertility percentage showed significant positive

association with grain yield at both genotypic and

phenotypic levels which showed that one should direct

select these traits for crop improvement and can be

practised. Negative and significant correlation of grain

yield was found with the characters days to 50% flowering

and days to maturity indicating that they have less

influence on yield. Grain yield was observed positive
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significant with the reference of (5) for days to 50%

flowering. (6) for days to maturity. (7) for flag leaf length.

(8) for grain yield (kg/plot). The correlation coefficient was

represented in Table-1 and 2.

Path coefficient analysis indicated that highest

positive direct effect on grain yield per plant at genotypic

levels was exhibited by the character number of

secondary branches per panicle (0.553), spikelet fertility

percentage (0.448), flag leaf length (cm) (0.362), culm

length (cm) (0.274) and the rest of the characters showed

low magnitude of direct effects. At phenotypic levels,

number of secondary branches per panicle (0.501),

spikelet fertility percentage (0.455), number of tillers per

square meter (0.235), flag leaf length (cm) (0.230), culm

length (cm) (0.189), main panicle length (cm) (0.075), test

weight (g) (0.023). Similar findings were found by (9,10)

for days to maturity, (11) for culm length (cm), (10) for

number of secondary branches per panicle, (12) for flag

leaf length, (13) for spikelet fertility percentage. It shows

that these characters were directly influence the grain

yield, while other characters were indirectly influencing

grain yield.

The direct and indirect effects of different characters

are represented in Table-3 and 4. Test weight showed

positive direct effect at phenotypic level (14). Panicle

shattering percentage had negative direct effect on grain

yield per plot with non-significant negative association

revealed that shattering of panicles reduces grain yield.

 The path analysis showed that no common factor

was there which directly influence the grain yield per plot

but sum factors such as days to maturity, culm length

(cm), number of secondary branches per panicle, flag leaf 

length (cm) and spikelet fertility percentage could be

effective for increment in grain yield and could be used for

selection.

Residual Effects : The residual effect determines how

well the causal factors explain for the variability of the next

dependent factor, which in this case is grain yield per plot.

In present study residual effect was 0.433 and 0.608 at

genotypic and phenotypic level respectively. The residual

effect 0.433 at genotypic and 0.608 at phenotypic level

indicates that the nine traits explain 57 per cent and 39 per 

cent of variability in grain yield per plant.

Acknowledgement

The experiment material was provided from ICAR-IIRR

Hyderabad as trial AVT1-IME for testing of rice genotypes

of early maturing group of rice.

References

1. AGRISTAT (2021). Agriculture statistics at a glance 2020,

Retrieved on 4, May, 2022 from

https://eands.dacnet.nic.in.

2. CGSTAT (2021P. Economic Survey of Chhattisgarh, Ch. 7,

Agriculture.

3. Miller P.A., Willams C., Robiwson H.F. and Comstock R.E.

(1958). Estimates of genotypic and environmental

variance and covariance and their implication in section.

Agron. J., 50: 126-131.

4. Dewey O.R. and Lu K.H. (1959).A correlation and path

coefficient analysis of crested wheat grass seed

production. J. of Agro., 57: 515-518.

5. Lakshmi V.G.I, Sreedhar M., Gireesh C. and Vanisri S.

(2020). Genetic variability, correlation and path analysis

studies for yield and yield attributes in African rice

(Oryzaglaberrima) germplasm. Elec. J. of Plant Breed.

11(2): 399-404.

6. Sanghera G.S., Kashyap S.C and Parray G.A. (2013).

Genetic variation for grain yield and related traits in

temperate red rice (Oryza sativa L.) ecotypes. Notulae

Scientia Biologicae, 5(3): 400-406.

7. Yue B., Xue W.Y., Luo L.J. and Xing Y.Z. (2006). QTL

analysis for flag leaf characteristics and their relationships

with yield and yield traits in rice. Acta Genetica Scinica, 33: 

824-832.

8. Ravindrababu V., Shreya K, Kuldeep Singh Dangi, Ushram

G and Siva Shankar A. (2012). Correlation and path

analysis studies in popular rice hybrids in India. Internat. J. 

of Scient. and Res. Publications, 2(3): 1-5.

9. Patel J.R., Saiyad M.R., Prajapati K.N., Patel R.A and

Bhavani R.T. (2014). Genetic variability and character

association studies in rainfed upland rice (Oryza sativa L.). 

Elec. J. of Plant Bred. 5 (3): 531-537.

10. Ajitha V., Padma V., Gireesh C., J.V. Ramana, K. Radhika

and G.S. Laha (2020). Genetic analysis of backcross

derived interspecific population derived from Oryza

glaberrima steud. in elite rice cultivar IR64 back ground for

agro-morphological traits. Frontiers in Crop Improvement,

8(2): 90-96.

11. Okunu A. Hirano K., Asano K., Takase W., Masuda R.,

Morinaka Y., Ueguchi-Tanaka M., Kitano H. and Matsuoka 

M. (2014). New approaches to increasing rice lodging

resistance and biomass yield through the use of high

gibberellin producing varieties. PLoS One, 9(2): 868-870.

12. Jan N., Lal E.P., Kashyap S.C. and Gaur A. (2017). Genetic

variability, character association and path analysis studies 

for contributing traits in rice (Oryza sativa L.) under

temperate conditions of Kashmir. Vegetos-AnInter. J. of

Plant Res., 30 (2): 1-7.

13. Khare R., Singh A.K., Eram, S. and Singh P.K. (2014).

Genetic variability, association and diversity analysis in

upland rice (Oryza sativa L.). SAARC J. of Agri. 12(2):

40-51.

14. Parmar J.G., Javia R.M., Sharma L.K., Vala J.P., Nayee S.J. 

and Singh S.P. (2021). Character association and path

coefficient analysis in blackgram [Vigna mungo (L.)

hepper] during summer season., Progressive Research :

An International Journal, 16(2): 115-119.

Dewangan et al., 125

https://eands.dacnet.nic.in

